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Abstract 
In accordance with the humanistic constructivist views interdisciplinary approach stimulates independent and active acquisition 
of learning experience. Interdisciplinary planning is determined by common purposes of different subject fields. Despite the 
differences in didactic solutions of interdisciplinary approach, we can establish that they follow both content and process level. 
As both viewpoints are crucial for understanding of different learning possibilities of interdisciplinary connections, we studied 
their realization in the educational practice. Although the results of the research show the frequent use of interdisciplinary 
connections in Slovenian education, we established that teachers consistently consider their realisation only on the level of 
content based and rarely on the level of process based interdisciplinary planning.  
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1. Introduction 
    The reasons for introducing interdisciplinary connections are found in the humanistic constructivist theory of 
learning, which is in favour of independent and active acquiring of learning experience, with the pupil being fully 
active, also in terms of their cognitive, emotional, social and physical functions. Findings of neurological sciences 
show that network thinking is one of the basic operating methods of the brain, within which connections among 
specialised areas of data processing are established (Lake, 2002). Data acquired in a holistic manner is thus easily 
connected with previous knowledge and can also be recalled much faster (Caine and Caine, 1997). School should 
exceed the level at which teaching is focused on individual subjects and their isolated data as "the boundaries among 
disciplines and subject areas are artificial and limit students' access to broader meanings in life (Russell and 
Zembylas, 2007: 288). If we do not connect knowledge there is a danger of a torn knowledge network and poor 
transfer effects at school (Marentiþ Požarnik, 2000). We should follow a holistic and global approach to learning 
and introduction of a balanced interdisciplinary curriculum instead of traditionally separated subjects. Such an 
approach emphasises the openness and flexibility of a curriculum, the autonomy of teachers and learners, the quality 
of acquired knowledge, the integration of experiential, emotional, motivational, social, physical, aesthetic and moral 
development. 
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    Interdisciplinary connections represent an integrated didactical approach, where knowledge, contents and 
learning skills are being connected horizontally and vertically. These connections are made on the basis of common 
purposes of different subject areas. They include the processes of a pupil’s integrated insight into the learning reality 
through transfer of learning skills and knowledge. The common denominator or the thread connecting individual 
subjects, is the transfer of learning strategies, data, concepts, rules, thinking skills, emotions, viewpoints, 
communication, etc. 
We can follow the development of interdisciplinarity since the beginning of the previous century, when different 
solutions started emerging within the progressive pedagogy with work of  J. Dewey, E. Thorndik, W. Albert, G. 
Klemm, R. Steiner, O. Decroly etc.  
     Modern understanding of interdisciplinary connections use different terms e.g. interdisciplinary, 
multidisciplinary, transdisciplinary, cross-disciplinary, metadisciplinary, informed disciplinary, synthetic 
interdisciplinary, pluri-disciplinary etc. to express how close the disciplines are connected (Nikitina, 2006).   
    There are numerous classifications of forms and methods of curricular integrations according to the depth and 
extent of connections between subjects. Bloom (2006) refers to the process, content and conceptual aspects of 
interdisciplinary connections. Since mentioned views are fundamental for understanding different possibilities of 
interdisciplinary connections, we will look at them more closely from the point of view of different curricular 
strategies.   
1.1. Content-based aspect of interdisciplinary connections 
 
    The content-based aspect of interdisciplinary connections stems from establishing links between the learning 
content and the central topic of discussion, the main idea, subject, thematic set and similar. The planning of tuition 
takes place on the basis of a learning content curriculum. 
    Even though connections at the learning content level boasts of many advantages, as “the importance of a topic 
based approach is that the content can be acquired in a context which makes sense to children” (Palmer and Pettitt, 
1993: 10), the analysis of the curriculum in Slovenia and the results of research demonstrate, that teachers using 
thematic sets often neglect specific characteristics of individual subjects, as well as deeper interdisciplinary 
connections at the level of processes and learning objectives. (National Guidelines for the Modernisation of the 
Curricula, 2007; Saksida, 1993; Skribe-Dimec, Umek, 1994; Sicherl-Kafol,, 2001). 
    We can therefore resume by saying that establishing connections between topics alone does not provide sufficient 
grounds for successful interdisciplinary connections, as such an approach does not correspond to contemporary 
curricular strategies, which tend to emphasise the importance of processes and learning objectives instead of the 
mere learning content. 
1.2. Process-based aspect of interdisciplinary connections 
 
    The process-based aspect of interdisciplinarity focuses on establishing links between learning processes and 
objectives. It is carried out on the basis of conceptual, learning objective and process development curriculum 
planning.  
    The starting point of conceptual curriculum planning is the principle of knowing defined as the concept. 
Connections made at the level of concepts aims at identifying the “core concepts that are central to two or more 
disciplines (e. g. “change”, “linearity”), and establishing a rigorous quantifiable connection among them” (Nikitina, 
2006: 253). The knowledge from different subjects is thus connected into concepts in order to establish the transfer 
of learning  strategies. These can also represent a basis for creative problem solving in different subjects and 
promote the development of higher order learning strategies (Erickson, 1995a).  
    If we establish that schools provide insufficient education necessary for life in complex circumstances, where 
creative data processing is more important than the accumulation of data, the planning of interdisciplinary concepts 
is therefore one of the possibilities for fostering an in-depth understanding of phenomena and maxims. Erickson 
(1995b) had pointed out that “if we want all children to be successful in developing the higher order skills outlined 
in district outcomes across the country, then we will move from topically based to concept-based curricula, from 
lower order to higher order process skills, and from meaningless to meaningful activities in the learning experience” 
(p. 76). However, we also need to take into account critical remarks of such an approach, claiming that concepts 
having universal value do not exist, which is why we need to give considerable thought to selecting those concepts 
that could represent a common basis for interdisciplinary connections. At the same time we need to consider 
Barbara Sicherl-Kafol and Olga Denac / Procedia Social and Behavioral Sciences 2 (2010) 4695–4701 4697
findings which state that “the transfer of knowledge to new disciplinary material or “subscripts” is “hard”, and 
cannot be taken for granted. It pays to take time and effort to guide students through multiple representations of the 
same concept” (Nikitina, 2006: 262). 
    Learning objective curriculum is based on the teaching purposes, defined in the learning objectives, which direct 
the selection of learning procedures, contents and evaluation. In the interdisciplinary strategy which stems from 
establishing connections between learning objectives as external forms of behavioural patterns, the attention is 
focused on the final product, knowledge and learner's behaviour. This is why the goals relating to the external 
behavioural pattern can usually be established only in those domains which are closely linked to cognitive 
dimensions. According to Bloom (1956) we define the learning development with taxonomies for cognitive 
(knowledge, understanding, use, analysis, synthesis, evaluation), affective (accepting, reacting, acceptance and 
arrangement of values, development of the entire character) and psychomotor area (large movements, fine 
movements, non-verbal communication, speaking skills). The above mentioned levels of learning development 
provide a basis for establishing numerous interdisciplinary connections since an objective such as analysis through 
the processes of comparison, differentiation, arranging, etc can be reached in different subjects.  
    Process development curriculum is based on the assumption that the educational process in itself is a value. The 
starting point for planning is the recognition of the value of educational process, which is not only the means to 
achieve the predetermined learning objectives (learning objective planning), but it is a goal in itself with an inner 
value, determined by the pupil’s development. The process of pupil's learning development is defined in process 
objectives (procedural knowledge and skills). Defining the values of the learning process (and not only its final 
result), bring a new quality to the development of learning objective planning. Planning of the learning processes of 
the affective, psychomotor and cognitive development is a prerequisite for an effective learning development and 
represents the basis for interdisciplinary connections. 
    Despite the aforementioned advantages of interdisciplinary connections it is important to stress that such an 
approach does not aim at creating uniform learning contents, concepts, processes and learning objectives, but at 
promoting comprehensive learners’ development by providing complementary learning experiences at different 
levels of development. 
 
2. Research objectives  
 
    The main objective of our research was to study the implementation of interdisciplinary connections in a learning 
environment. We wished to determine the quantity and the quality of interdisciplinary connections and examine the 
various aspects of process-based and content-based planning.  
    The research was conducted in two phases: 
- During the first phase we distributed a questionnaire to teachers. The aim of the first phase was to find out 
what is the teachers' opinion regarding the prevalence of interdisciplinary connections and their aspects 
related to process-based and content-based planning; 
- During the second phase we analysed a planned curriculum (by analysing teachers' preparatory work). The 
main objective of the second phase was to determine to what extent and how teachers implement the 
process-based and content-based aspects in the planning of music lessons.  
  
2.1. Research method 
 
    In conducting our research we applied a descriptive and non-experimental causal method used in educational 
research. 
 
2.2. Sample description 
 
    The sample for the first research phase included 250 teachers from the Slovene kindergartens, primary schools 
and grammar schools, while the second phase sample consisted of 150 kindergarten teachers.  
 
2.3. Data collection and processing 
 
    A combined questionnaire containing seven questions was used to collect data in the first phase of the research.  
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    Data for the second phase was collected by analysing written preparatory work carried out by teachers for the 
period of three months. Due to the specific characteristics of planning kindergarten activities (daily preparations, 
weekly preparations, monthly preparations, thematic sets), the analysed preparatory work encompassed all subjects 
included in the curriculum. Preparatory work was analysed from the point of view of structure, activities, principles, 
goals, contents, methods and means of teaching.  
    Questionnaires were processed by using the SPSS software. We calculated basic statistical values (arithmetic 
mean, standard deviation, and the maximum and minimum values of results, while individual answers were 
expressed by their total number, frequency and cumulative frequency). The final results, which were presented in 
tables, were obtained by calculating the frequency of answers (f), their percentage (f%) and cumulative percentage 
(K%).  
3. Results and interpretation of the first phase of the research 
 
3.1. Teachers' opinions regarding the prevalence of actual interdisciplinary connectio 
 
Table 1. Frequency (f), percentage (f%) and cumulative percentage (C%) in respect of the prevalence (P) of actual interdisciplinary connections 
in pedagogic work (scale: 1 – very often, at least 60 % of all contents; 2 – often, 40 % to 60 % of contents; 3 – sometimes, 30 % of contents; 4 – 
rarely, 10 % to 20 % of contents; 5 – never) 
 
P f F% C% 
1 43 17.9 17.9 
2 100 41.7 59.6 
3 69 28.8 88.3 
4 26 10.8 99.2 
5 2 0.8 100.0 
Total 240 100.0  
 
    The above results show that teachers often apply interdisciplinary connections (41.7 %) in the amount of 40 % to 
60 % of learning contents. Other results show that fewer teachers implement interdisciplinary connections 
occasionally (28.8 %), where interdisciplinarity occurs in 30 % of the total learning contents. 17.9 % of teachers 
apply interdisciplinary connections, amounting to at least 60 % of learning contents, frequently, and 10.8 % of 
teachers responded that they rarely apply interdisciplinary connections to 10-20 % of their learning contents. Only 
0.8 % of respondents stated that they never implement interdisciplinary connections.  
        The determined frequency of actual interdisciplinary connections (where the categories of very often and often 
amount to 59.6 % and the sometimes and rarely categories amount to 39.6 %) leads us to conclude that according to 
the teachers' opinions such didactic approaches are very much present in the current Slovenian teaching practice. 
 
3.2. Teachers’ opinions regarding the implementation of process-based and content-based aspects of 
interdisciplinary connections 
 
Table 2. Frequency (f), percentage (f%) and cumulative percentage (C%) of process-based and content-based aspects of interdisciplinary 
connections – connections between learning objectives (LO) and learning contents (LC) (scale: 1 - never, 2 - rarely, 3 - occasionally, 4 - 
frequently) 
 
LO f f% K% LC f f% C% 
1 9 3.7 3.7 1 3 1.2 1.2 
2 40 16.3 19.9 2 30 12.2 13.5 
3 82 33.3 53.3 3 101 41.2 54.7 
4 115 46.7 100.0 4 111 45.3 100.0 
Total 246 100.0  Total 245 100.0  
    The methods used to apply interdisciplinary connections are complex and include process-based and content-
based aspects. According to the objective-oriented, process- development and content-based planning enshrined in 
the curriculum, these consist of establishing links at the level of learning objectives, learning processes and learning 
contents.  
    The majority of respondents stated that they frequently establish links between learning objectives (46.7 %) and 
learning contents (45.3 %). Some respondents claimed that they occasionally link learning objectives (33.3 %) and 
learning contents (41.2 %), and a lower share of respondents claimed that they rarely link learning objectives (16.3 
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%) and learning contents (12.2 %) or never establish links between learning objectives (3.7 %) and learning contents 
(1.2 %).  
     The results thus demonstrate that respondents tend to apply the process-based and content-based aspects of 
interdisciplinarity, since they stated that, in accordance with the objective-oriented, process-development and 
content-based curriculum, they establish links between learning objectives (a total of 80.0 % of answers fall within 
the categories corresponding to frequent or occasional links between learning objectives) and learning contents (a 
total of 86.5 % of answers correspond to frequent or occasional links between teaching contents). The opinions 
expressed by teachers lead us to believe that they are familiar with the scientific basis for interdisciplinary 
connections. However, the question regarding the actual integration of process-based and content-based aspects of 
interdisciplinarity and the quality of its application in the process of direct planning and implementation of the 
educational process remains unanswered.  
4. Results and interpretation of the second phase of the research 
4.1. Content-based aspect of interdisciplinary connections in the planned curriculum 
 
Table 3. Frequency (f) and percentage (f%) of content-based interdisciplinary connections 
 
Total                                        Music activities 










f f f % 
movement 47 23 33 25 27 155 17.6 
language studies 36 26 36 20 22 140 15.9 
arts:         fine arts 47 21 45 26 15 154 17.1 
                dance 38 15 35 16 10 114 12.9 
                drama 13 5 6 7 4 35 3.9 
social sciences 35 20 27 16 17 115 13.7 
natural sciences 42 13 27 12 19 113 12.8 
mathematics 13 11 7 9 14 54 6.1 
Total 271 134 216 131 128 880 100 
 
Key:  S – singing, P – playing instruments, L – listening to music, C – creative activities, DMG – didactic music 
games. 
    The above table shows that kindergarten teachers most often integrate music activities with movement activities 
(17.6 %) and art lessons (17.1 %). Fewer teachers link music with language studies (15.9 %), social sciences (13.7 
%), dance classes (12.9 %), natural sciences (12.8 %), mathematics (6.1 %) and drama classes (3.9 %). Furthermore, 
singing is most often linked to movement, arts and natural sciences, as the lyrics of children’s songs represent a 
basis for the integration of aforementioned activities. Playing of instruments is usually connected with language 
studies and movement, while listening to music is combined with art classes, language studies and dance classes. 
Creation of music is linked to the field of fine arts and movement, and didactic music games are used to establish 
links with movement activities and language studies. The analysis of the teachers' preparatory work demonstrates 
that kindergarten teachers often integrate music activities with other artistic fields, such as language studies, fine arts 
and dance classes, but they only seem to consider the content-based aspect of interdisciplinary connections. When 
planning the educational process teachers take various thematic sets as a starting point and follow the content-based 
planning model. 
4.2. Process-based aspect of interdisciplinary connections in the planned curriculum 
 
    Since the process-based aspect of interdisciplinary connections includes the formation of objectives which 
emphasise the processes of perception, experience and expression, the below passages provide a more detailed 
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4.2.1. The implementation cognitive, affective and psychomotor domains related to the goals set in music education 
 
Table 4. Frequency (f) and percentage (f%) of music lessons' objectives in respect of the cognitive, affective and psychomotor domains 
 
S P LM CM L DMG Total  
Goals' domains f f % f f % f f % f f % f f % f f % f f % 
cognitive 44 55.7 16 48.5 13 39.4 3 33.3   34 82.9 110 55 
affective 20 25.3 4 12.1 11 33.3 3 33.3 1 20 2 4.9 41 20.5 
psycho-motor 5 6.3 8 24.2     2 40   15 7.5 
cognitive and 
affective 
3 3.8 1 3.1 5 15.2 1 11.1   1 2.4 11 5.5 
cognitive and 
psycho-motor 
7 8.9 4 12.1 3 9.1 2 22.3 1 20 3 7.4 20 10 
affective and 
psycho-motor 
    1 3   1 20 1 2.4 3 1.5 
Total 79 100 33 100 33 100 9 100 5 100 41 100 200 100 
 
Key:  S – singing, P – playing instruments, LM – listening to music, CM – creative activities in relation to music,  L 
– listening to music, DMG – didactic music games. 
    The above table shows that all music activities are predominantly characterised by the cognitive domain 
objectives (55 %), which are followed by the affective domain objectives (20.5 %) and the psychomotor domain 
objectives (7.5 %), which often occur also in combination with cognitive objectives (10 %). The majority of 
cognitive objectives are set by teachers when using didactic music games; affective objectives are set when listening 
to and creating music, and psychomotor objectives are set while playing an instrument. Even though during their 
preparatory work teachers aim to plan integrated objectives and take into account the objectives set by the 
curriculum, which also fall within the affective domain, we observed that in music lessons they do not consider the 
principle of interaction between affective, cognitive and psychomotor objectives.  
    When we analysed the planned curriculum from the point of view of interdisciplinarity we determined that 
kindergarten teachers link music activities with different other fields while consistently taking into account the 
content-based aspect of integration. They pay less attention to the process-based aspect of integration. When 
planning music activities they focus exclusively on the content, which they consider to be the main integration 
element, instead of on objectives which would lead them to be more attentive to the integration on the processes of 
perception, experience and expression. This allows us to conclude that the content-based planning model is at the 
centre stage of teachers' written preparatory work, while the selection of musical content depends only on the titles 
or contents of thematic sets. 
5. Conclusion  
    Even though most teachers believe that they frequently implement interdisciplinary connections and that these are 
carried out through content-based and process-based aspects in accordance with the content-oriented, objective-
oriented and process-development planning, the second phase of the research, which included the analysis of a 
planned curriculum from the point of view of interdisciplinary connections, clearly demonstrates that kindergarten 
teachers consistently apply the principle of interdisciplinarity only on the content level, while neglecting the 
principle related to learning objectives and processes. 
    The introduction of interdisciplinary connections is considered an upgrade of the subject-based approach and 
enables an in-depth comprehension of various topics. An interdisciplinary approach requires a high level of 
knowledge regarding individual fields that are to be connected, since such connections can only be successful if they 
do not suffocate the specific characteristics of these fields. This view is in line with Russel and Zembylas (2007: 
297) who point out that “teachers feel uncomfortable when asked to teach in an integrated manner, unless they have 
had the opportunities to develop deeper knowledge in the subject they are trying to integrate”.   
    Despite the different versions of interdisciplinarity which were brought into effect through the history of holistic 
approaches, the interdisciplinary approach is still a relatively new concept in Slovenia that is yet to find its place in 
education through scientifically adequate and feasible solutions. Nevertheless, the results of our research show that 
the principle of interdisciplinarity is quite frequently used in Slovene education. However, the frequency of 
interdisciplinary connections does not necessarily correspond to their quality, which was demonstrated in the 
analysis of a planned curriculum. The quality of interdisciplinary connections depends on teachers’ professional 
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qualifications, which also include their knowledge regarding the process- and content-based aspects of planning. 
According to a survey conducted by Hodnik ýadež (2007) we can conclude that when applying the interdisciplinary 
approach teachers pay more attention to content-based connections than to the planning of optimal learning forms 
and methods.  
    At the same time it is important to stress that professional education and training of teachers (also) in the field of 
interdisciplinary connections requires continuous examination of scientific solutions in the process of life-long 
learning and the transposition of scientific data from theory into practice and vice-versa (Devjak, Polak, 2007; 
Drake, 1998). We can agree that “meaningful experiences for teachers and students occur where there is sufficient 
training in how to use integrated approaches in pre-service or in-service education programs, and where appropriate 
structures of support are in place” (Russel and Zembylas, 2007: 297).Seeking numerous possibilities for creating 
links through the various stages of the learning process – from motivation to evaluation – can only be considered a 
first step which requires careful decision-making on the contents and processes involved in interdisciplinary 
connections. Connections can only be made if these make sense and when they are reasonable. Forcing and 
imposing interdisciplinary connections at any cost can produce more damage than benefits and can blur the 
autonomy of individual subjects (Roulet, 1996). According to Bresler (2003) disciplinary and interdisciplinary 
learning should be considered in a productive tension with one another. The currently prevailing content-based 
aspect of interdisciplinarity in Slovenia needs to be combined with the process-based aspects, which – according to 
the contemporary process- and objective-oriented curricular starting points – enable learners to learn by gaining an 
insight into relationships between phenomena, by promoting transfer competences and learning skills (Lake, 1994).  
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